Intact spore MALDI-TOF mass spectrometry and proteomic analysis of Puccinia pathogenic fungi.
The aim of this work was to develop a method for the identification of pathogens causing rust diseases of crops using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) of intact cells or spores (IC/IS). All optimizations were performed with Puccinia triticina, the causal agent of wheat leaf rust. Experiments included selection of washing solvents for spores, finding of an optimal concentration of spores in suspension and the most suitable matrix system as well as an evaluation of different sample preparation techniques. The best results were obtained when the spores were washed with acetonitrile/0.1% (v/v) trifluoroacetic acid, 7:3, v/v. A mixture of ferulic and sinapinic acids (5:15mgml(-1)) dissolved in acetonitrile/2.5% (v/v) trifluoroacetic acid, 7:3, v/v, was found optimal for the deposition of samples (50μg spores per μl) by two-layer volume technique. The optimized protocol was subsequently applied to other Puccinia species (Puccinia graminis, Puccinia striiformis and Puccinia coronata). Together with the use of the software BIOSPEAN, not only different species but also various pathotypes of the same species, which differ in their virulence, could be discriminated. There were 108 and 29 proteins identified from P. striiformis and P. graminis spores, respectively, after an acidic extraction in the matrix solvent mimicking the sample preparation for MALDI. Besides the presence of ribosomal proteins, histones, regulatory proteins and enzymes, also extracellular proteins participating in the pathogenesis were found. Finally, for both species, several proteins were assigned to signals in typical mass spectrometric profiles and suggested as diagnostic markers.